Myrmecomorphomania  by Maderspacher, Florian & Stensmyr, Marcus
Magazine
R291Features
Ants are so abundant that mimicking them has become a profitable way of life 
for many species. Florian Maderspacher and Marcus Stensmyr take a trip into 
the world of ant mimicry.
MyrmecomorphomaniaA certain class of biologists loves 
to brag about the joys (and trials) 
of fieldwork — out in the jungle, the 
desert, or the ocean in their Indiana 
Jones outfit, evoking in us lab rats 
and desk dwellers a sense of having 
missed the boat. And yes, it is fun to 
play in the mud, but there is also a 
less appreciated, quieter joy of doing 
biology, namely to sit down and sift 
through museum collections of animals 
or plants. There is nothing wild or 
adventurous about it — in some ways 
it may even seem perverse to study life 
in the form of dead bodies that, as in 
many collections, have been sitting in 
alcohol or formaldehyde for decades. 
But the value such museum collections 
have for the study of biodiversity and 
evolution is tremendous. And while 
one can’t be sure to discover a new 
species every day, sometimes you 
stumble across something startling, 
unexpected; and because you’re not 
out in the jungle having to worry about 
setting up your tent, there is time to 
contemplate what you see.
Such a moment presented itself 
in the Swedish Museum of Natural 
History, when one of us (M.S.), who 
regularly (and mostly aimlessly) 
rummages through the insect 
collections, was alerted to a most 
peculiar-looking little critter. The 
insect was quickly identified to be a 
treehopper of the family Membracidae 
by the name of Cyphonia clavata — a 
species that lives in Middle and South 
America, and looks more like a creature 
from Greek mythology than a product 
of natural selection. At first, you see 
what looks like an ant; only on the 
second look, it becomes evident that 
the supposed ‘ant’ is actually not an 
ant at all, but an illusion created by a 
curious protrusion extending from the 
insect’s pronotum. The main body of 
the treehopper is almost buried under 
the large ant-like shape and because 
of its pale colouration, much less 
obvious than the dark-coloured ‘ant’. 
The protrusion’s general likeness to 
an ant is remarkably accurate, and, 
with the ‘propodeal spines’ found on the ant imitation, the similarity to 
the aggressive and stinging ants of 
the subfamily Myrmicinae is striking. 
Notably, the ant-mimicking structure 
seems to be inverted, with the imitated 
head facing towards the back of the 
treehopper. That way, as the treehopper 
moves forward, it probably creates a 
rather good impression of a reversing 
and agitated ant in erect defensive 
posture, deterring any would-be 
predators. To complete the illusion, the 
terminal segments of the treehopper’s 
hindlegs, coloured like the ‘ant’, most likely serve as the ‘ant’s’ forelegs, 
which provides the static protrusion 
with the illusion of movement. Too bad 
our specimen was dead.
Curious as Cyphonia looks, we 
were of course not the first to marvel 
at its oddness. It had first been 
described and illustrated in 1788 by 
the German entomologist Caspar 
Stoll, and provided with a Latin name 
by his Danish colleague Johann 
Christian Fabricius in 1795, as well as 
mentioned and depicted in a number 
of publications from the first half of the 
19th century. Although none of these 
early authors mentions the pronotum’s 
similarity to an ant, the mimetic 
resemblance and the putative adaptive Cyphonia clavata: The treehopper Cyphonia clavata with a mimic of an ant (top right) extend-
ing from its pronotum (photos: M. Stensmyr). The ‘ant’ presumably serves to deter predators 
as the treehopper struts about its habitat (lower left, photo: S. Sanowar). This peculiar-looking 
insect has also been depicted historically several times, as exemplified here by illustrations by 
(from top to bottom) Caspar Stoll (1788), Jean Antoine Coquebert de Montbret (1799–1804) and 
William W. Fowler (1900). 
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to mimic ants. Ants of the genus Ectatomma (top, photo: A. Wild) are mimicked by nymphs 
of the Texas bow-legged bug Hyalymenus tarsatus (top, photo: V. Bugh, larvalbug.com) — a 
case of stage-specific mimicry. Finally, within the Membracidae family of treehoppers many 
other species mimic ants, like this curious specimen (Stegaspis sp.) that copies a leaf-cutter ant 
carrying a leaf (edited from Poulton, 1891). advantage provided by the elaborate 
pronotal structures among other 
members of the Membracidae family 
was already a topic for discussion by 
the late 19th century. 
Cyphonia differs from most ant 
mimics in that it is not its entire body 
that is transformed into an ant, but 
rather just parts of the body from which 
most of the ant mimic is sculpted. 
So, Cyphonia is perhaps a rather 
poor ant mimic as the structures that 
resemble the ant body are rigid and not 
articulated. In fact Cyphonia is a bit of 
a hybrid, in the sense that the rest of its 
body is, in contrast to the conspicuous 
ant-like pronotum, rather cryptic. 
Use of the pronotum as a deceptive 
device is very common in the entire 
Membracidae family of treehoppers. 
Many membracids have their pronota 
transformed into elaborate, often 
grotesque structures. Sometimes, 
the purpose of these is obvious, as in 
the case of the many species whose 
pronota resemble plant structures like 
thorns or galls, and which thus most 
likely represent a form of crypsis. In 
other species, however, the club- or 
ball-like extensions seem to serve no 
apparent deceptive value and often are sexually dimorphic which suggests 
to the seasoned biologist, for want 
of an better explanation, that it might 
be sexually selected. And to be sure, 
Cyphonia is not the only ant mimic 
in this bizarre family. Another striking 
example comes from the nymphs of a 
treehopper from the genus Stegaspis, 
which produces a remarkable mimic of 
a leaf-cutting ant, complete with leaf 
and all.
Once you start looking around the 
literature further, it becomes clear quite 
quickly that such ant mimics are not 
a rarity or an oddity by any means. 
Quite the opposite, ant mimics are 
everywhere. They are so prevalent that 
biologists in their endless desire to 
label everything have coined the term 
‘myrmecomorphs’ for species that bear 
a bodily resemblance to ants. (Note that 
myrmecomorphs are not to be confused 
with ‘myrmecophiles’, a term reserved 
for species that live in close association 
with ants. Even though most 
myrmecophiles avoid getting evicted 
by the ants, for instance by imitating 
ant behaviour or chemical mimicry, 
only very few, if any, are actually 
myrmecomorphs.) A review from nearly 
20 years ago estimates that there are about 2,000 species that mimic ants. 
Not surprisingly, these are nearly all 
insects or spiders, as a certain degree 
of body plan resemblance to ants is 
probably a prerequisite to becoming 
a myrmecomorph. Taxonomically, ant 
resemblance is widespread, there are 
ant-mimicking spiders, mites, beetles, 
plant bugs, caterpillars, crickets, 
thrips and so forth, indicating that ant 
mimicry must have evolved many times 
independently.
Myrmecomorphs have devised 
numerous tricks to mimic the 
characteristic features of ants — the 
constricted body that is black or 
brown and often glossy, the big head 
and prominent antennae and the lack 
of wings. For insects, this seems easy 
for the most part — after all, ants are 
insects themselves. Perhaps the most 
challenging part is dealing with the 
wings, which ants lack except for the 
winged morphs during mating and 
dispersal. Myrmecomorphic insects 
thus either conceal their wings, get 
rid of them altogether, or, if they 
undergo incomplete metamorphosis, 
mimic ants only during younger 
wingless nymph stages, such 
as in the Texas bow-legged bug 
Hyalymenus tarsatus. Such stage-
specific or ‘transformational’ mimicry 
adds another twist to the story. 
Some species of plant bugs, for 
instance, mimic different ant species, 
depending on which stage of their life 
cycle they are in. As first and second 
instars, they imitate different species 
than at later stages and further 
different ones as adults. There seems 
to be no end to the complexities 
of myrmecomorphy, something 
that when we first saw Cyphonia 
seemed something so unusual and 
exceptional. And morphological 
semblance is not the end, as 
behaviour has to be ant-like too: many 
ant mimics, for instance, wave their 
forelegs in a way ants would wave 
their antennae.
For spiders, becoming 
myrmecomorphic is slightly more 
challenging. Spiders have a bit of a 
mimetic disadvantage as their body 
plan differs considerably from that of 
insects: they lack the usual tripartite 
body structure of insects and have 
eight legs instead of six. Ant-mimetic 
spiders have thus evolved incisions 
in either the cephalothorax or the 
abdomen to pull off the constricted 
look of the ant body and, turning the 
necessity of having eight legs into a 
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R293Spider myrmecomorphs: Remarkably accurate ant mimics are found in many spiders. The 
crab spider Aphantochilus rogersi, has a likeness to ants of the genus Cephalotes, which it 
here attacks, indicating that this is a case of aggressive ant mimicry (top, photo: A. Wild). 
The harmless spider Sphecotypus niger pulls off a solid impression of Pachycondyla villosa, 
an aggressive and predatory ant (middle, photos: A. Wild). The jumping spider Myrmarachne 
plataleoides (bottom, photo: aFricanSH, www.flickr.com/photos/africansh/) likewise mimics 
ants for protection, here a weaver ant Oecophylla (photo: R.B. Rovillos). We are sure, by now, 
readers will know which is ant and which is mimic.virtue, carry their first pair of legs in a 
way so as to resemble the conspicuous 
antennae of ants. And to make-up 
their tiny eyes, they use pigment spots 
to mimic the larger eyes of ants. The 
results are staggering, and have led to 
vast array of ant-mimicking spiders, 
of possibly several hundred species. 
Ant mimicry is thought to have evolved 
at least 70 times independently within 
multiple families of spiders — 
especially in the Salticidae, the jumping 
spiders, many of which ironically have 
largely given up jumping in order to 
behave more ant-like. Spiders face 
another challenge when mimicking  
ants — sexual dimorphism. In male 
spiders, the ends of the pedipalps are enlarged for sperm transfer, and 
sometimes courtship. This has led to 
sexually dimorphic myrmecomorphy 
in some spiders, for instance in the 
jumping spider Zuniga magna, where 
the male’s pedipalps imitate the 
model ant’s head, while the females 
mimic an entirely different species of 
ant. Or perhaps even more strikingly, 
in the Asian species Myrmarachne 
plataleoides, which mimics a weaver 
ant, in which the males integrate the 
pedipalps into the mimic in an ingenious 
way — the pedipalps themselves look 
like an ant body, giving the impression 
of an ant being carried by another ant.
Far from being the oddities that they 
look like at first sight, ant mimics are incredibly frequent. Ecologists have 
estimated that in some tropical habitats 
ant mimics may account for as much 
as 1–2% of the arthropod fauna. Why 
ant mimics are so frequent, perhaps 
becomes obvious when you consider 
how numerous ants themselves are. 
Ants may account for nearly a quarter 
of all animals in terms of weight, and 
in terms of individuals, they may 
outnumber our own species by a 
factor of a million. This speaks to an 
important feature of mimicry, namely 
that — unless the model is very toxic 
or dangerous — the model needs to 
considerably outnumber the mimic, 
otherwise the benefits of the mimic 
will be lost. So, with ants being so 
excessively abundant, there seems to 
be enough room for many ant mimics. 
And the benefits seem obvious too; 
many ants are known to be unpalatable 
and often are ferociously defensive 
using chemical and mechanical 
weapons. In the few cases where the 
benefits of ant mimicry have been 
directly tested, the evidence seems 
to suggest that ant mimics do benefit 
from less predation, which would in 
evolutionary terms mean they might get 
the survival advantage needed for such 
mimicry to evolve and be maintained. 
This suggests that most ant mimics will 
probably be Batesian mimics in one 
way or another — harmless species 
mimicking harmful or unpalatable ones. 
Another notable feature that renders 
ants great models for mimics is that, by 
and large, ants look very much alike, 
which in itself might be some form of 
Müllerian mimicry, whereby unpalatable 
species come to resemble one another, 
or it might reflect morphological 
constraints on the ant body.
That’s the fun about biology. Such a 
trail of stories, twists and side-tracks 
can hang from just one tiny specimen 
that catches your eye in a museum 
sample. How Cyphonia employs its 
ant mimic we can only partially infer 
from morphology alone. Imitation 
of shape is only part of the game; 
the other equally or perhaps more 
pertinent aspect is behaviour. Here, 
the museum specimen remains silent. 
We would have to get up and go out 
into the wild.
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